Express Mail Label No.: EL988083280US 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



APPLICANT: 



JAE-SEUNG LEE, ET AL. 



FOR: 



OPTICAL FREQUENCY CONTROLLING 
DEVICE FOR ULTR-DENSE WAVELENGTH- 
DIVISION-MULTIPLEXED OPTICAL 
CHANNELS 



CLAIM FOR PRIORITY 



Mail Stop Patent Application 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Commissioner: 

Enclosed herewith is a certified copy of Korean Patent Application No. 2002-0060748 
filed on October 4, 2002. The enclosed Application is directed to the invention disclosed and 
claimed in the above-identified application. 

Applicant hereby claims the benefit of the filing date of October 4, 2002, of the Korean 
Patent Application No. 2002-0060748, under provisions of 35 U.S.C. 1 19 and the Litemational 
Convention for the protection of Industrial Property. 



Respectfully submitted. 




■David A. Fox 
Reg. No.: 38,807 



Cantor Colbum LLP 
55 Griffin Road South 
Bloomfield, CT 06002 



Date: October 3, 2003 



Telephone: (860) 286-2929 
Fax: (860)286-0115 
PTO Customer No. 23413 




This is to certify that the following application annexed hereto 
is a true copy from the records of the Korean Intellectual 
Property Office. 



s i! ^ 
Application Number 



10-2002-0060748 



^ ^ a ^ 

Date of Application 



20021^ 10^ 04^ 
OCT 04. 2002 



Applicant(s) 




Kwangwoon Foundation, et al. 



2003 



Ml 



08 



m 



07 



commissioner! 




IHiifflMiSi 



1020020060748 



[<ys2i2Ji 

[SSI 

[A^^^£| sAii 



[g¥AIW] 



#^ «a;^>: 2003/8/9 

2003.07.10 
01 XH^ 

4-1998-716159-4 

4-2000-001892-3 

2-2000-040253-4 
OISS 

9- 1998-000370-0 
2003-047460-3 

10- 2002-0060748 
2002.10.04 
2002.10.04 

oi t=i o|: ri 
s ~r~ o — t- 

^aig xii38^ni4i>^-^§<ye^s xii20i °j§s xii 

24S ^ ^^Sg XII12S XI1 11^21 ^§011 SjeFOI 

^01 ^nihLia. □d|o] 
ois^ (ej) 

13,000 a 

1. 2^Ee_ig 2.e£i>M_m 3.eii^e9Ai_2s 4.?i 

SS_2S 



1-1 



1020020060748 



^^ <^;^>: 2003/8/8 



im^^m.] 0001 
[^lasxn 2002.10.04 

x\ 

I^S2J S^S*!] OPTICAL FREQUENCY CONTROLLING INSTRUMENT FOR 

ULTRA-DENSE WAVELENGTH-DIVISION-MULTIPLEXED LIGHT 
CHANNELS 

[M^ei^Hl 4-1998-716159-4 



I # SI ej 3 H 1 4-2000-00 1 892-3 

S^s:*!] LEE Jae Seung 

[^eie^eiSJ 591205-1074412 

[^^eisl 120-094 

[^^1 /HS^^Ai Aipi^^ mmm 453 ¥^^s^omM 113-1101 

9^s:>l] SEO.Kyung Hee 

[^&J#^eia] 630603-2408513 

120-094 

[^^1 Aie^^Ai AicH^^ mmm 453 ^^^^^ofefm 113-1101 

[^^1 KR 



22-1 



1020020060748 



2003/8/8 



oil 2igh #S!&'A^ m g^nua. ftsiei 

OIXH^ (ei) #S!oj 
AI3SI (oi) 



18 

0 

0 



21 



14 m 

596.000 ^ 
IiHei (70%^^E5) 
178.800 ^ 

1. e^^Aj-SA-||Al(£2)_1 



39.000 m 
0 s 
0 

557.000 ^ 



22-2 



1020020060748 ^^ '^7^: 2003/8/8 

^ ^iJl'gS.Cultra-dense) ^ <a=«J-^(bidirectional) cf^s]- 

AiA]>;E^(wavelength-division multiplexing system)^!! ^f-g-^l^ ^^fl^-i-^ 

S^sl-T^(beat frequency) ^s.^ ^l-g-tbi^. wl:^^^!-^^ J:<^1 7]<^^ ^^11 

^ 'i:«^>Ml7l ^b:>c^ ^ ^JL^^- ^i^B^^^7l(RF spectrum analyzer), 

7>^^«)-^eK tunable optical filter) ^ sj-^^l-^eHolxC-^i- A>^^cf. c]^ ^t}<^ , ^ 
^fl^^^l* ^l^l^l-^^ ^^^S AV-g-^ 7]^3] 2l-^J-J1^7l( wave length- locker) ^ HM. 
slsllS ^t^Fabry-Perot filter) -^^ ^^^V^ ^-2.5.^ ^iiltl- ^1<H7> 2lJL 
^£ ^ 'y=«^*J= 4^^^^^^ ^]^i^<^] A>-g-i£l^ ^^11 mi:^ ^^^^^ ^^1 

£ 1 

4^Ji:^7l (wavelength-locker). A"^^}^^]^]^, ^^^^^^^ ^-f-id, 



22-3 



1020020060748 %^ <a4: 2003/8/8- 

B^JL^S. ^-^^^^t^^^^ ^^fl^oil cfl^ {OPTICAL FREQUENCY 

CONTROLLING INSTRUMENT FOR ULTRA-DENSE WAVELENGTH-DIVISION-MULTIPLEXED LIGHT 
CHANNELS} 

JE 5^ HlB ^Jlfil ^lo] c]- ^ ;go-6^ 

£ 6^ HlH ^s}-^ ^^o] ^ ;^-fo^ >i^^E^. 

l: ^^11^-^, 2: ^>i^B^ 3: 4: ^Jl^:s^i^B^^^^, 5: 

1-1.-. 1-N: -^^511^^, 

22-4 



1020020060748 #^ 'U^}: 2003/8/8 

la: ^^^^1. lb: ^^^7], ic: 7]^^^^m^, Id: aJ^^ 

2b: 5^^7>^5llol;5l, 2c: ^^^7], 2d: €^ ^iS^^-e^ 

3a: ^^Lmtq-ol^c^ 3^: x-]^, 

Ai Aj^^e^o^ ^^fl^ ;loo GHz <^]^i 50 GHz s^- 25 GHz ^ ol^]-^ ^o^s. 

:il $X^. ^^tb 7l§^ ^-^M-, ifl^lS. ^^<=>] 25 GHz olsr>oljL atb =7^ 

10 GHz ^JIES nfl-f ^ 01 o] sj-^l-^^c]-^^ '=g'^<^l 

^WJl <:»^7]A-lfe :?>^*Vi:1-. 

22-5 



1020020060748 W^ 'U^}- 2003/8/8 

^^^^^ ^^^S. ^Sl^^ IJ-*^^ AV-g-^V^ Sl^c-fl o]^ z^-^^fl^lro] Aljicfl^^u] 
7} ^^<^1 ^-8-^ ^c]-. t3l^^A>oi Fiberspace <^l^i sl-^Jl^ 

i^l-* 100 MHz ^lES- Afls^ w^Aio] 5|-^ji;^7l7> 7ll^Sl^o.q- ^^fl^^^ 

4^ ^^11^** ^^1<H1 ^ ^# A] ^^5^V^ ^Jl^s)- alH^sl- 

AV-g-^V^^, ^l-^^^cf^^ Al^hBjol] A>-g-3£l^ ^^11^^ ^ 

^I0324798:i:s.^i ^l-^rsl^cf. o]^ 4-§- ^^^f ^c] oj:«j.^t ^^a] yj-i^ o.^ 

^I'H^r Yong-Sang Ahn, Sang-Yuep Kim, Sang-Hoon Han, Jae-Seung Lee, 

Sang-Soo Lee, and Wan-Seok Seo, "Bidirectional DWDM transmission using a 
beat-frequency-locking method," IEEE Photonics Technolology Letters, vol. 13, pp. 
899-901, 2001. y]^^ a-^s. ^^m^ 'U^^U] -R- 

^l^m cfl 2i^5>as. <y:wj-*j: ^-f-A] oi^qo:] jy_t:^ <aa].^oi ^jLigiE 4^^^^^^ ^ 

^Jl^Sl- HjE^jil-^A]^^ ol-g-^Vo^ ^ 7fl ^^i£fi1 ^^S>^ $ 

^^1-^ ^71^1^^ ti>^o] :^^fl^ oj-^jS}. a] 



22-6 



1020020060748 ^^ 2003/8/8 

^rl^. -^l* 1:<H ^]^^■^ 5861975^1 o]6\] ^""^J^S. af 

^^^o]ui- o>3j zL^]^ <y:s^^ a> o^cf. 

*71M- 3i|-^J-7>^ellol;^-] o^e] ^^fl^l-sl- :^ol ^:^^7]<^] o^^a]?]^ 

^^#7loll oJ^£l^ ^S] ^^^^o. ^syx\^ ^^2).^ '^^•Hl^i ^^fl^l-^ ^ 
^711 ^61-^ ^ ^£-3- ^cf. t42l-A-l ^ ^tg^ :g-^Al 

Al^i^^oflA-l :^^fl^ ^7> ^^-^ 7fl 0)^0.5. ^o].;^li:-1e|-£ ^^m^^ ^ ^^11^ 
-8- ^^^^ ^ ^711 sfi^cf. 

22-7 



1020020060748 ^^ 'U^}: 2003/8/8 

34^* ^b:>^ ^^lofl ^^*>^ olc}.. 71^ ^3.^ % 

yvt^i ^]o]^^ ^o]s. ^71] ^^^t^. ^^m^(i)^ 

B^2)-n^^5:-i-S-¥-B^ «fl^ ^^11 ^711 #o>^ ^ o;[7ll «fl^^. ^Jl^sl- ^^H^ 

3.7] ^ ^jrl-^r^iofl tflt!: 1:1^1^ ;^1<^-^(5)S. ja^^^. ^7] 

» ^^^^>fe ^^11^1:^ ^-a^s}-^!- >H1<H ^>:il atb ^i^H^^l<H^(2)S] %^ d:^^ 

«m ^^^^^ ^^loll ^ 9X^. 

22-8 



1020020060748 ^^ '^^^}: 2003/8/8 

^^^o]^ tci-e^-A^^ ^^71- ^^<U 9X^. £Etb 

-¥-^^11^^^(1-1). -.(l-N) ^ 7l§^^fl^#«VO.S <>1^<H^ 71^-^^ 
5ll^^(lc)^S. ^A^^ ^ ^cf. c^7lA-] ^o^>a- ^^^fl^^^ NJ^S a 

^ ^^^l(la)S. <Un^ ^, ZL %^^7](lh)S. A^7] 7l^^^5fl^^ 

(lc)S!l- ^ S.o>;^A-] A^7l :^ i^^](la)Sl #^ 

22-9 



1020020060748 #^ ^^V: 2003/8/8 

S ^ 9X^^, €^^1, ^J£ ^4. £ 4ofl tio]^o], >^V7| 

^ ^^cfl n ^2:^ ^A^W ^^.^.s £ H^i^ 

^7] 7>^ ^4=1^ 

^(5)7> >^7i ^^fl^^(i)oii ^Ai^s]-^^ ^^^m ^^^1^ 

^ n ^5^5] 3.7], ^S)-^-l7> ^t!: ^ ^ ^Sl-o] ^7l o]x2] 

o] A}o]o\] ^ SZcf. ^7] ;*il<H«.(5)^ :i 

* ^^t^>7ll ^cf. ;^^ol ^ofl£, ^^ll^s] jioo MHz 

22-10 



1020020060748 %^ 'Ut]-: 2003/8/8 

olvfloflA^ ^fl- 2)^1-711 ^^^mcll, '=>]^m ^fe ^^^S. ^A-^o^ 3)-^^ ^^^c^ 

<=>li=f. ^J-'^-^S. 100 GHz 27fl5^ 7l^^^fl^-i-s. ^0^:51 7l^-^^^ll^^ 

^fl^l-^ 10 Gbps ^^sl^o.o^ ^^11^^^^ 12.5 GHz ^ 5 ^ ^ 5^ ^ ^ 

^^#*><^ ^Aj^ B^jL^s\- i^B^ ^^7Hi <a^«:> 

<^ ^1 ^ ^ ^1 ^^B^ ojcf. £^ ^^fl^l-^ %^m^^<^] ±50 MHz 

1- ^711 #7l ^«flA-1^ S 2S^ ^o] (2)* AV-g-^Vcf. ^7] 

B^^l<H-?-(2)7> 7]-^:^S^^B^(2a)S. ^A^€ >a-7l 7>^^tl-^EK2a)^, ^^-71 

#-^(3)^ #oiji^ ^^^H^;^l<H^(2)si #^ ^^11^*^ 

2l-^Kpower)£ A-^s cfsTll ^1-0^, >a-7l ^^#-^(3)7f ^^^^^V^ a] E^ji).=^A]:£7> 

22-11 



1020020060748 #^ ^^^l-: 2003/8/8 

(2)^, ^o], s)-:^j-7>^eflol;^^(2b) ^ -^7] ^■^^7\^iS(io]^^2h)^ #5^* ^7] ^ 

cf. ^1-71 ^^7}^^]o]7:\(2h)^ ^7] ^^1)^^(1)^ #^ ^^fl^l-:e-^:f ^^^i 

(2b)7> ^3X|.^ ^ C3-5I}.:^J- 7>^ ^^^^7} 7}77}^ ^ ^^fl^l:^ ^V^^ WjH 

<^14. ^ ^^l^O.^ ^^^1-71^^, ^7] ^S}-^ 7>^ ^€(2b)^ ^^^^^ 

♦ ft Hi- *>ji, <iHi 7>^ <^^^ ^7] %^^:^^^]o]^(i2)s^ ^ ^^d^*^ ^ 

4]^^T^7> fa ^ fb ^>1JI fa < ft < fb e1-iL 7}^^}7\. he.]^ (ft - fa) ^ (fb - 
ft) ^ alE^sj.^^ >^^^l:ol >^i-7l ^^#71(4)21 #^^c>ilA-i ^VA^ ^>7ll 

5)1^ n fd = fb - fa 7} ^^fl^:?l-^ol ^cf. fa 7> oln] ^^jo]! 

^cf^. ^^>^ ^^fl^^^itq- fd ^o] ^ ;g o. ^ ^4iAl7lJL, Zl HVcflSl ^-f fb 
» #7]-Al^A-l, fd ^ ^t}^ ^o.^ nv^ ^ o;icf. o] nfl , (ft - fa) ^ (fb - ft) 7> 
til^tlr ft » ^^1^17]^ ^o] ^el^l-cf. sf^J-7>^ 

ellol^i(2b)2l ^^«ll7l-o^ o]B]^ uij.^^ «V4*>^ ^i^ll^*!: 

^1^ ^Cf. >^7l 4^J-7l-^ellol;^-](2b)2l f^Aj^B}.^^ ^.(5)7]. ;^lo^^cl.. o] 

#^l7l ^sfl, j4^7l-^eflol^-1(2b)2l #^ol 

l:e1(2d)» *:2l-*H ^7l ^^^7l(2c)^ ^ ^ ojc^ ^..^yy 

^efl<^l^i(2b)^ ^^ofl r^s} i^^^ 7>^ ^ 9Xj^^, ^7]^o] s^^o_ 

22-12 



4 



1020020060748 #^ 2003/8/8 



5>oi ^J1^2l->.^H5^^^-^(4)1: 2]^^ ^^^^M ^^^^ ^ SiTll Sfl^rf 

. oj-A-^o^ >a-7l 3^^j-7>^el]ol;5l(2b)^ fd/2 5^ ^sj-^S ^S*>^, ^ 

^ lfb-ft-fd/2| ^ lft-fd/2-fal ^ ^Mt^, o] :^ ^sj-^fe fd = fb - fa 7l- 

:y-o>;;^ljELS. ^^11 ^^§1 ^ 5^^. ^7] s|-^7]-^5ll o] (2b)^ ^« 

^Jl, ^7l ^^fl^^(l)Sl ^^^7]S. ^7]t}jL ^^■t}<^ ^^^^^ ^ 

%^m^}A <^]^<A^ ^ 9X^^ =L ;g o-ofl 4el- ^1}-^>t^. ^^S. 

» ^<^l7l 9^:^-121 3)-^^ Hl-4s:>7m. ^^11^ ^1 ^^fl^l-^ 

^^^21-^^ ±A-7} ^7}t}B.S., 7]^%n^^ A>olo^ ^A}^S|.>- u)-^ ig^^] ^ 

£^ «i]o> ^>i^. n A>^51^ ^^£<H1 Sltfl ^^^cf. ^^11^:?}-21 

^§>7l UlJB^Sj-^Al^lrSl ^S.7} ^t}^ ^3Xj-^ ^^-2.5. cfl^lo] 

^^2}-Aj«.o] #711^1-^ ^Ai^sj-^^ «l^(beating)'^l «1B^4^^^7> 



22-13 



1020020060748 ^^ "U^}: 2003/8/8 

H ^^^51-^ ^V^* ^^Vtfl ^ ^ ^cf. 

^ ^7] ^Jl^s|-^^H^^^^(4)fe >i^H^^^7l(RF spectrum 

analyzer )(4a)^ ^^^1 ^^^^ ^ ol^V cfl-f-t!: 7]^^ ^^VJl^i ^t\-, 

B^JL^^- ^^H^^^7l(RF spectrum analyzer )(4a)^ ^:£7]- ^V-g-s:}'^! -^"71 

^3^1:51 (lc)(2d)* A>-g-^l ^c>:£ wlH^sl-^ ^S.^ ^^o] 7l-^*>t:1-. ^I^t!: 
«>2f ^o], >^7l 3l)-:S-7>^Ellol>5l(2b)^ #^^<^1 ^7l^^ 4^-9.^ ^7] 

Al>,E^oll A>^5]^ Cflt!: %^5|-^^^7lSAi A>-g-^ o;^ 

<32> ^ ^^m^^^] 25 GHz ols^V^ ^^^^c^-^sl- ^^Ai Al^h^oll 

>^>-g-5lfe ^^^^ '^g^'HlAi ^ 100 MHz o]t}2\ ^7i}S. ^ SiTfl 

S ^>-§-7>^^>r:]-. ^. tb 7l§ i^^7)- cf^ ifloi] o;^^ ^-^IrSl ^^s^^^ 

22-14 



1020020060748 #^ "a^l-: 2003/8/8 

1-^ 25 GHz ol^a-^^lel-S ^^>*<^1 tilH^Bj-^^Ai^oflAi -^^o] 



22-15 



1020020060748 #^ ^^>: 2003/8/8 

1] 

^iS. tq-s. 4^o^ ^^11^1-^ ^o]s. ^71] ol^a- # 

;*llo1«-(5)ofl <y:^^^, ^JL^I^ xfl^t!-, ^Jl^2|-^^H^ 

^^-^(4)» A>-g-*]-^ ^^^s *>fe 

-f-^^fl^-?(l-l)-(l-N). >^7l -^^^11^5-(1-1)-(1-N)^ ^C>>A1 ZL # 

-^^^11^^^ Ais. cl-^- ^^>S #^«>^ ^ >i^^l(la). ^71 ^ ^^^1 

(la)2] 2--^^ ai^^ ^^^7l(lb)S. ^^^^ ^^^^^]<^^^]. 

31 



22-16 



1020020060748 ^^ ^^j-: 2003/8/8 

spectrum analyzer )(4a)^ ^^l^^H^ . 
71 

e^llAi, ^7l ^^^H^>lH^(2)7l- 7>^%t^^E^(2a)S <>1^<H^ ^^^^ 

[^^^J- 81 

6<Hl^i. >a-7l ^>i^H^^l^^(2)7> B)-^J-7l-^ellol^^(2b) ^ s|-^7>^ 

91 

22-17 



1020020060748 ^^ <Up^}: 2003/8/8 

I^^^j- 10] 

B-^l^i. ^^7] sl-^J-7>^ellol^-l(2b)^ ^»i;5^1) ^5L^l-ei (2d)» 

^7] ^^^7i(2c)s <a^^i7i^ W5^^>fl<H^^i. 
111 

12] 

1^ ^7] ;H1^^(5)7> ^7] ^^m^Cl)^] ^tb ^^fl^l-^ ^^j^^^l- 
^Sj-A]^ ^s).^ ^^17V ^2}-^ alH^s|.^A]^^ H-jl^ o]!- ^^>^ ^Bj-^ ^o.^ o] 

13] 

1^ ^^^=^^i<^^^^m A>^*m ^1:^1^^. 

l^S^^^ 14] 
71. 



22-18 



1020020060748 



■^ 'U^}: 2003/8/8 



is. 11 




22-19 



1020020060748 



^ "a:^}: 2003/8/8 




22-20 



sl020020060748 



■^ 'U^}: 2003/8/8 



is. 5] 




i«ttWMtniMMMtMnMnaiitptiiti*»tntii9«itiiMn*iiMnn«tti»t< 



6] 



4^ 
Pint 

LOG 
5 



dBi tATTCH • dB 



MA SB 

rc 

CORK 




CCNTCt i26ti HHx 

•Rcs BH 3 nm 



iVBH SB kHx 



SMN IBBB HHz 
SHP 4$ aste 



22-21 



1020020060748 - 
71 



2003/8/8 







.1 i , 
























m 




n 


































' 










































- 
































































i 






1 


I 



19Sd.e»i ^^4W l953.8no ;nA*r :SS4.Din 
VBV:l0»e / SmOlf ^ ittvlrCir / < Att On 



8] 



7 



1 
I 
i 



nix 



I I 

2b ^\ 



2c 



22-22 



